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Total Maximum Daily Loads (TMDLs)
For Main Ditch _
Pollutants: Biochemical Oxygen Demand, Volatile Suspended Solids, Low Dissolved Oxygen

Name: Main Ditch

Location: Near Poplar Bluff in Butler County, Missouri

Hydrologic Unit Code (HUC): 11010007-070005

Water Body ldentification Number (WBID): 2814

Missouri Stream Class: C'

Beneficial Uses: _
Livestock and Wildlife Watering State map showing location of watershed J
s Protection of Warm Water Aquatic Life

e Protection of Human Health associated with Fish Consumption
e Irrigation

Use that is impaired: Protection of Aquatic Life
Size of Impaired Segment: 5 miles

Location of Impaired Segment: From the center of Section 10, T23N, R6E (downstream) to SE,
Section 15, T24N, R6E (upstream) :

Pollutants: Biochemical Oxygen Demand (BOD), Volatile Suspended Solids (VSS), Low
Dissolved Oxygen (DO}

Pollutant Source: Poplar Bluff Wastewater Treatment Facility (WWTF)
Permit Number: Missouri State Operating Permit No. MO-0043648 *

TMDL. Priority Ranking: High

! Streams that may cease flow in dry periods but maintain permanent pools which support aquatic life. See Missouri
Water Quality Standards (WQS) 10 CSR 20-7.031(1)F). The WQS can be found at the following uniform resource

locator (URL): www.dnr state mo.us/wpsed/wpcpub. htm#Chap7
* The state permitting system is Missouri’s program for administering the National Pollutant Discharge Elimination

System (NPDES) program.



1.0 Background and Water Quality Problems

1.1 Area Histosz‘y3

The earliest permanent settlements in what is now Butler County occurred in the early 1800s along
the Natchitoches Trail, an old Native American trail west of what is now Poplar Bluff on Ten Mile
and Cane Creeks. Butler County was officially established on February 27, 1849. It was formed
from the lower half of Wayne County, which was too big to meet the needs of its citizens. The
southern boundary of Butler County is the State of Arkansas and the eastern boundary is the St.
Francis River. The new county was named for a Kentuckian, General William O. Butler. Besides
being a well-known military leader and a lawyer, General Butler was a farmer, public leader and
politician. He was the Democratic nominee for vice-president in 1848 (the year before the county
was formed), on the ticket with Lewis Cass. They were defeated by Zachary Taylor and Millard
Fillmore. The people of the county chose an uninhabited bluff on the Black River for their county
seat. They named it Poplar Bluff for the poplar trees that grew there in abundance.

1.2 Geography

Main Ditch begins where Pike Creek drops off the Ozark Plateau and becomes a “boot-heel”
ditch (see Figure 1). Prior to 1907, southeast Missouri (the boot-heel) was all swampy lowlands
and Pike Creek ran into the swamp. In 1907, the Little River District was formed to dram the
swamp for farming. Main Ditch is part of the drainage network.

1.3 Soils and Land Use

The soils in the Main Ditch watershed are in the Calhoun-Amagon association, which are nearly
level, poorly drained, silty soils on low terraces and flood plains. The soil along the impaired
pottion consists mostly of the Amagon and Calhoun seties, which are characterized by slow
permeability and slopes ranging from 0 to 2 percent.

Land use in the impaired section of Main Ditch and the watershed as a whole is mostly
agricultural row crop. The Poplar Bluff wastewater treatment lagoons discharge to Main Ditch.

1.4 Defining the Problem

Main Ditch is on the 2002 303(d) list due to high BOD, VSS, and low DO. High BOD and VSS
cause low DO in the receiving stream, which eliminates many aquatic organisms that require
high levels of oxygen to survive.

1.4(a ) Source Analysis: Point Source Component
In 1988, three wastewater treatment lagoons serving Poplar Bluff were combined into one,
which currently receives all of the city’s wastewater. This lagoon empties directly into Main
Ditch. As a result of this wastewater discharge and other human activities DO levels in
Main Ditch are below state water quality standards (WQS). DO is not a pollutant and
cannot be allocated in a Total Maximum Daily Load (TMDL). BOD is the parameter used
to determine the impact that wastewater will cause on DO levels in a receiving stream.
There is no numeric criterion in the Missouri WQS for BOD. Since DO cannot be allocated,

3 http://poplarbluff.org/admin/welcome html
hitp://www.butlercogenealogy.com/history of butler county.htm
http://poplarbluff.org/history/html/names. htmi



but does have a numeric criterion, DO is linked to BOD. BOD is a measurable pollutant and
may be allocated in a TMDL.

BOD is composed of Carbonaceous Biochemical Oxygen Demand (CBOD) and Nitrogenous
Biochemical Oxygen Demand (NBOD). NBOD is estimated directly from Total Kjeldahl Nitrogen
(TKN), which is Ammonia Nitrogen (NH3-N) plus Organic Nitrogen and Nitrate (NO3) plus Nitrite
(NO2). State WQS for all Missouri streams, except cold water fisheries, call for a daily minimum
of 5 milligrams per liter (mg/L or parts per million) DO, 10 CSR 20-7.031(4)(J) or the natural
upstream concentration of DO as determined on a regional or watershed basis, 10 CSR
20-7.031(4)(A)3). The data in Table 1 was used to summarize the BOD and estimated load from
the Poplar Bluff WWTF discharge monitoring reports (DMRs) during July and August.

Main Ditch is also listed for VSS, VSS are organic solids WWTFs produce. The presence of a high
level of VSS is probably more attributable to the WWTF effluent than other sources.

Poplar Bluff WWTF is the only discharger in the impaired segment’s watershed. The current
permit number MO-0043648, has a design flow of 2.9 million gallons per day (MGD) (about 4.5
cubic feet per second [ft*/s]) and contains the following effluent limits: BODs 30/45 mg/L
monthly/weekly averages respectively, TSS 80/120 mg/L., NH3 10 mg/L, and a pH >= 6 standard
units. A copy of the permit is attached (Appendix D). The permit expired July 30, 2003. The
monthly DMRs summary for the period of January 1999 to March 2004 is presented in Table 1a.
These reports show that the median lagoon discharge 1s 8 ft’/s, the average is 10 ft*/s and its upper
95™ confidence interval is 10.5 f°/s. This is about twice the design flow. BODj is the amount of
oxygen used to decompose the organic matter present in a water sample in a five-day period. The
BOD; concentration and estimated load for July and August are summarized in Table 1. The
discharge in this calculation is the overall monthly average of all flows reported for April through
October (10 ft*/s, Table 1b).



Table 1a: Estimated BODs load for July and August based on DMR data

Year Month BOD; concentration Kg/day (Ib/day)}
(mg/L)

1999 July 27 662 1,457
1999 August 23 564 1,241
2000 July 47 1,152 2,536
2000 August 30 735 1,619
2001 July 15 368 809
2001 August 29 711 1,565
2002 July 23 564 1,241
2002 August 25 613 1,349
2003 July 28 686 1,511
2003 August 76 1,862 4,100

Table 1b: Flow (ftsls) Summary of DMR Data for the period 2001 — 2003

Month Average of Average of Monthly
minimum maximum Average
Apr 7.0 16.0 11.5
‘May 8.0 17.7 12.8
Jun 5.3 12.0 8.7
Jal 5.7 11.3 8.5
 Aug 6.3 12.0 9.2
Sep 5.7 13.0 9.3
Oct 53 103 7.8
Overall 9.7 (rounded to 10)
Average

1.4(b) Source Analysis: Nonpoint Source Component '
The nonpoint source in this watershed consists of runoff from agricultural fields during rain
events. Because row cropping is the major farming activity in the watershed, the runoff'is

suspected to carry sediment, nutrients and ammonia.




Figure 1: Partial DOQQ* showing the outfall and stream network near the lagoon
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* The Digital Orthophoto Quarter Quadrangle (DOQQ) is a computer-generated image of an aerial
photograph with 1-meter ground resohution.



Figure 2: Land Use Categories in Main Ditch Watershed

Main Ditch Watershed
Butler County, Missouri

Impaired Segment
Stream Network
Land Use
Urban
Row and Close-grown Crops
Grassland
Forest and Woodiand

Open Water
Barren
N
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e
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S
Land_use Acres Sq_miles Percentage
Urban 231 0.36 56
Row and Close-gro 2539 3.97 61.8
Grassland 778 1.22 18.9
Forest & Woodiand 494 0.77 12.0
Open Water 68 0.11 1.7
Barren 0 0.00 0.0
Total 4109 6.00 100.0




2.0 Description of the Applicable WQS and Water Quality Targets

2.1 Designated Uses

The designated uses of Main Ditch, WBID 2814, are:

Livestock and Wildlife Watering,

¢ Protection of Warm Water Aquatic Life,

¢ Protection of Human Health associated with Fish Consumption, and
e [Irrigation.

The use that is impaired is the protection of warm water aquatic life. Waterbody classification
definition and designated uses are in 10 CSR20-7.031 (1)(C) and 10 CSR20-7.031 Table G,
respectively.

2.2 Standards that apply

Main Ditch is at best considered a limited warm water fishery. Early morning background DO
concentration in Main Ditch upstream of the outfall was consistently below 5 mg/l.. The
average DO concentration in this segment is 3.8 mg/L and the maximum is 4.3 mg/L (Figure 3).
It is evident that a-:man made drainage ditch lacks the characteristics of a natural stream. A ditch
is a long narrow excavation of the earth. It is a straight furrow that usually has a constant slope.
Because of its unique morphology, a ditch does not have riffles and pools. Consequently, its
water lacks choppiness and has a lower aeration coefficient than a natural stream. It is therefore
appropriate to allocate a suitable minimum DO concentration for Main Ditch instead of the
general standard of 5 mg/L. However, currently Missouri WQS, albeit they allow for
site-specific consideration (10 CSR 20-7.031 (4) (A) 3), do not provide an approved
implementation policy or protocol. For this reason, target DO concentration in Main Ditch is set
at 5 mg/L. ‘

The City of Poplar Bluff, during the public notice period, requested that “site-specific criteria” be
applied because it is their belief that the DO concentrations above the outfall are consistently
below the 5 mg/L DO criterion. The city would like to apply for a variance from the WQS and
attempt to document the natuoral condition of the stream through monitoring and ultimately
develop site-specific criteria for DO. If a scientifically defensible analysis demonstrates a
site-specific criteria change is warranted, Missouri can revise and adopt the WQS based upon the
analysis, and submit the WQS revisions to EPA for approval. If EPA approves the site-specific
criteria revision, the TMDL can be reopened and the allocations revised to reflect the WQS
change in regard to the site-specific DO criteria. Unless the above described WQS process has
been completed and approved by EPA, the city’s NPDES permit must be reissued with the Waste
Load Allocation (WLA) derived permit limit concentrations identified in this TMDL for BOD,
VSS and Ammonia.




Figure 3: Background Morning Dissolved Oxygen Concentration.
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The Missouri WQS (10 CSR 20-7.031 Table A) for DO is greater or equal to 5.0 mg/L. for

limited warm water fishery.

Although Main Ditch is not listed for Ammonia, Total Ammonia criteria for limited warm

water fishery are 2.0 and 3.3 mg/L for summer and winter respectively (10 CSR 20-7.031

Table A). These values are based on a pH of 7.8 and a temperature of 26 and 6° C for

summer and winter receptively. Because Ammonia nitrification requires oxygen, the model

must account for such oxidation. :

The criterion for VSS is covered under the general criteria section of the WQS (10 CSR

20-7.031(3)(A) and (C)). The narrative criteria state that:

- “Waters shall be free from substances in sufficient amounts to cause the formation of
putrescent, unsightly or harmful bottom deposits or prevent full maintenance of beneficial
uses.

- Waters shall be free from substances in sufficient amounts to cause unsightly color or
turbidity, offensive odor or prevent full maintenance of beneficial uses.”

Note: Any waterbody that was listed for Non-Filterable Residue (NFR) in 1998, such as Main
Ditch, is now being listed as VSS. This change was made to better distinguish between organic
solids coming from WWTFs (VSS) and mineral solids (soil or mineral particles) coming from soil
erosion or erosion of mine waste materials or stockpiles, Non-Volatile Suspended Solids (NVSS).



2.3 Anti-degradation Policy
Missouri’s WQS include the U.S. Environmental Protection Agency (EPA) “three-tiered” approach
to anti-degradation, and may be found at 10 CSR 20-7.031(2).

Tier 1 — Protects existing uses and provides the absolute floor of water quality for all waters of the
United States. Existing instream water uses are those uses that were attained on or after
November 29, 1975, the date of EPA’s first WQS Regulation, or uses for which existing water
quality is suitable unless prevented by physical problems such as substrate or flow.

Tier 2 — Protects the level of water quality necessary to support propagation of fish, shellfish, and
wildlife and recreation in and on the water in waters that are currently of higher quality than
required to support these uses. Before water quality in Tier 2 waters can be lowered, there must be
an antidegradation review consisting of: (1) a finding that it is necessary to accommodate important
economical or social development in the area where the waters are located; (2) full satisfaction of
all intergovernmental coordination and public participation provisions; and (3) assurance that the
highest statutory and regulatory requirements for point sources and best management practices for
nonpoint sources are achieved. Furthermore, water quality may not be lowered to less than the level
necessary to fully protect the “fishable/swimmable” uses and other existing uses.

Tier 3 — Protects the quality of outstanding national resources, such as waters of national and state
parks, wildlife refuges and water of exceptional recreational or ecological significance. There may
be no new or increased discharges to these waters and no new or increased discharges to fributaries
of these waters that would result in lower water quality (with the exception of some limited
activities that result in temporary and short-term changes in water quality).

3.0 Loading Characteristics and Corresponding Stream Water Quality Response
3.1 Biochemical Oxygen Demand

DO in water is depleted and renewed through several processes. BOD reflects the amount of
oxygen consumed through two processes: CBOD and NBOD. CBOD is the reduction of organic
carbon material to its lowest energy state, CO,, through the metabolic action of microorganisms.
NBOD is the term for the oxygen required for the biological oxidation of Ammonia to Nitrate,
called nitrification. BODjs is the amount of oxygen used to decompose the organic matter present in
a water sample in a five-day period.

Sediment Oxygen Demand (SOD) is a combination of several processes. Primarily it is the decay
of organic materials that settle to the bottom of the stream.

The pollutant load to Main Ditch is mostly from the lagoon discharge. The load from the irrigation
return flow through the drainage pipes accounted for 18 and 10 percent of total CBOD in July and
August 2002, respectively (Figure 3). Similarly, Ammonia Nitrogen load represented 40 and 2
percent of the total load. The data shows that pollutant loads from the pipes are much higher in July
than in August. This fact is probably due to land management and crop fertilization practices in the
watershed. It is common for farmers in this region to mix fertilizers with irrigation water during the
growing season to boost crop production.
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CBOD load measured in July of 2002 was about 20 percent higher than that of August of the same
year. This is probably due to slightly higher loads of Total Nitrogen and Ammonia in July. In -
August 2002, 98 percent of the Ammonia-Nitrogen load and 81 percent of the Total Nitrogen load
originated from the lagoon discharge. These numbers indicate that lagoon discharge is the major
polluter of Main Ditch (Figure 4).

Figure 4: Comparison of percentage loads grouped by source (July and August 2002).
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3.2 Instream loading

Two headwaters” are simulated in the model. Main Ditch and an unnamed tributary to Main Ditch
that empties downstream of the outfall. The tributary is usually dry in the summer, and thus has no
significant effect in this calculation. During precipitation events, the tributary collects drainage from
the southern outskirts of the City of Poplar Bluff. However, during all stream surveys, the tributary
was dry, and thus had no contribution to Main Ditch. Main Ditch headwater flow consists primarily
of a diverted portion of Pike Creek flow at a point half a mile upstream of the outfall

(Figure 5).

Figure 5: Temperature and Dissolved Oxygen Fluctuation in the Headwater

5 . . ..
Headwaters are the small streams from which a river originates.
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Datalogger Results at Site P1(1 miie above outfall)
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3.3 Dissolved Oxygen Response

On August 6, 2002, the DO concentration dipped below 5 mg/L from 45 minutes after midnight
until 11 a.m. The lowest concentration (2.8 mg/L) was registered at 8§ am. Low DO concentration
and its duration and frequency hamper the normal development of aquatic life and limit their
diversity. Only relatively tolerant species may survive under low DO conditions. Adequate DO is
necessary for good water quality. Oxygen is a necessary element to all forms of life. Natural
stream purification processes require adequate oxygen levels in order to provide for aerobic life
forms. As DO levels in water drop below 5.0 mg/L, aquatic life is put under stress. The lower the
concentration, the greater the stress. Oxygen levels that remain below 1-2 mg/L for a few hours can
result in large fish kills. Minimum DO is illustrated in Figure 6.
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Figure 6: Minimum Dissolved Oxygen in Main Ditch.
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The lagoon outfall is located at river mile 9. For all three data sets, DO concentration reached its
minimum at a point downstream of the outfall. Comparing these minimum values to the initial DO
above the outfall, it appears that the wastewater discharge is responsible for up to 86 percent
reduction in DO [(upstream DO - downstream DO)/upstream DO].

4.0 TMDL Development and Modeling Approach
4.1 Analysis of Discharge and Y.oad Contribution

Main Ditch receives discharge from the Poplar Bluff WWTF (lagoon system) and from many
irrigation drainage pipes. The flow and water quality from these drainage pipes are variable and
difficult to quantify accurately. The drainage pipes discharge during the wet season, rain events and
during the dry season, when farmers irrigate their crops. The emphasis is to model the dry season
because it is the critical period for aquatic life survival. Any runoff due to irrigation waters alone is
conceptually represented in the model as a point source. It is logical to assume that irrigation takes
place only when it is not raining. The available water quality data was collected during low flow
periods and used to calibrate the model. To represent the load contributions from all sources in a
steady state model (Qual2e), drainage pipes within a reach were grouped and treated as one point
source. A total of six point sources were added to Reach 4 through 9 (R4-R9) (Figure 7). The
lagoon’s outfall is in Reach 1(R1).

13



Figure 7: Schematic presentation of the modeled segment of Main Ditch
(July 2002, Survey)

Main Ditch,
Reach 1 (R1)

Trib to Main Ditch
Reach 2 (R2)

R3

R4: 1% pipe above M2, West bank

R5: 2™ pipe above M3, East bank
3" pipe above M3, West bank

R6: 1% pipe above M3, East bank, Pipe
32 west, 3.4 miles below Poplar Buff

R7: 3" pipe above M4, West bank
4™ pipe above M4, West bank

R8: 2™ pipe above M4, West bank

RO: 1% pipe above M4, West bank
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The objectives of this strategy are:
(a) to determine the load capacity of the system,
(b) to account for all load contributors, and
(c) to allocate loads to each source, in particular the lagoon system.
These components are quantitatively related to each other as represented in the following formula:
TMDL = LC = ZWLA + ZLA + MOS

Where:
TMDL total maximum daily load - usually expressed in mass/time.
LC loading capacity, or the greatest loading a waterbody can receive without violating
water quality standards.
WLA  wasteload allocation, or the portion of the TMDL allocated to existing or future
point sources.

LA load allocation, or the portion of the TMDL allocated to ex1st1ng or future
non-point sources and natural background, and
MOS margin of safety, or an accountmg of uncertainty about the relationship between

pollutant loads and receiving water quality. The margin of safety can be provided
implicitly through analytical assumptions or explicitly by reserving a portion of
loading capacity. _

Loads are computed accordlng to the equality expression below:
Load (lb/day) flow (ﬁ /s) x concentration (mg/L) x 5.395 (conversion factor) or, based on SI¢,
kg/day = ft'/s x mg/L x 2.45.

4.2 Calculation of Load Capacity of Main Ditch

For the purpose of this calculation and the resulting implementation, discharge from the drainage
pipes, albeit they are identifiable and modeled as point sources, are in reality non-point sources.
These pipes are not regulated or permitted under the National Pollutant Discharge Elimination
System (NPDES). Accordingly, the load capacity (LC) contains the three basic components as
shown below:

* Load Allocation (LA):

The load allocation (LA) is the maximum allowable amount of the pollutant that can be
assigned to non-point sources. Because of the timing of data collection, only discharge from
the irrigation pipes is represented. As shown in Table 2, I.A contribution is relatively small
when compared to that of the lagoon system.

5 Systéme International d'Unités (international system of units based on the Meter, Kilogram, Second, Ampere, Kelvin,
Candela, and Mole)
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* Wasteload Allocation (WLA):

The wasteload allocation (WLA) is the maximum allowable amount of the pollutant that can
be assigned to point sources. The only component of WLA in this case is Poplar Bluff’s
lagoon. Because Main Ditch is a Class C stream at the outfall, lagoon effluent qualifies for a
mixing zone as allowed in the Missouri WQS 10 CSR 20-7.031 (4)(A)S. Only acute criteria
apply within the mixing zone. However, chronic criteria must be achieved at the edge the
mixing zone.

Early morning (before 7 a.m.) DO concentrations of the effluent have an average of 6.2, a
median of 6.6, a minimum of 1.5, and a maximum of 10.1 mg/l. The model used an effluent
DO concentration of 5 mg/L. It is anticipated that Ammonia criteria would necessitate an
upgrade from the current lagoon to a mechanical plant. If this takes place, the new plant
would most likely produce effluent with a higher DO level.

VS8S was not simulated in the model. Its WLA was derived through statistical calculations
of available data. The 25" percentile value of all VSS data is 2.499. Since the detection
level for this pollutant is 5 mg/L, a no detection measurement is reported in the database as
2.499 to allow numerical computation. The 2.499 equals the detection level value (5)
divided by 2 minus 1 plus 0.099 [no-detection = 5/2 ~ 1 + 0.099]. The 99 atthe end, is a
flag to indicate no detection. The VSS target was conservatively set to 5 mg/L.

The WLA concentration limits for CBOD and NH;-N are identified in Table 2.
e Margin of Safety (MOS):

The MOS is implicit and is expressed three ways. First, the use of early morning DO data to
calibrate the model. In the early hours of the morning, DO concentration is at its lowest.
Maintaining a 5 mg/L DO concentration during this critical period ensures achieving WQS
all day. Second, stream surveys took place during the low flow and high temperature season
(July and August). These severe conditions are the exception, thus they have a low
occurrence probability. Third, the simulation considered a background DO concentration of
1 mg/L instead of the lowest recorded levels of 4.3, 3.6, and 2.8 mg/L for August 2000, July
2002, and August 2002 respectively.

4.3 Additional Facts

The instream data show high pH values (above 9 standard units). As pH value increases, Ammonia
becomes more toxic to aquatic life; consequently, Ammonia criterion becomes more stringent.
Because of this fact and its demand for oxygen, Ammonia was modeled even though Main Ditch
was not listed for Ammonia. Total Ammonia Nitrogen standard is based on a pH of 7.8 standard
units. Thus, lagoon discharge must be maintained in the legal range for the derived limits to be
protective of WQS.

The load capacity in this stream is simulated to assure a minimum acceptable DO concentration.
DO dynamics depend on the interactions of several constituents and processes. These constituents
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include DO, CBOD, NBOD (Ammonia and Nitrite), Temperature, Phytoplankton, Periphyton, and
aquatic plants. Figure 8 depicts the processes affecting DO.

Figure 8: Oxygen Cycle in an Aquatic Environment

Atmospheric O,
Reaeration
Phytoplankton
CBOD
] \ Dissolved O» < )
Settling Decay : Periphyton
v -~ >
SOD I
Oxidation Aquatic Plants

NHg+ g NOz- |l NO;-

As previously indicated, Main Ditch is listed as impaired only for low DO, high BOD and VSS
concentrations. However, because Ammonia nitrification requires oxygen, the model must account
for such oxidation. Total Ammonia chronic criteria that apply to Main Ditch (limited warm water
fishery) are 2.0/3.3 mg/L for summer/winter respectively. These values translate to 1.7 and 2.75
mg/L when expressed in NH;-N.

4.4 Model Assumptions and Predictions

The discharge from the irrigation return pipes was modeled as a point source. The 2002 estimated
stream flow was adjusted to reflect a normal increase as the water moves downstream. The
adjustment parallels the trend of the flow measured in August 2000 and is consistent with the
professional judgment of stream surveyors. '

Because the facility has been operating above capacity in the last five years as indicated in the DMR

data, the modeling simulation results are based on an average actual flow of 10 ft'/s. Summer and
winter runs are summarized in Table 2.
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During all the surveys (July 2000, July, 2002 and August 2002) there were only discharges from the
lagoon and the drainage pipes. In the winter simulations, it is assumed that no field irrigation takes
place and the lagoon generates all loading. Winter simulation assumes an average air temperature
of 6 degrees Celsius (about 43° F) and a headwater flow of 0.1 ft*/s (7Q10 value).

The WLA for BOD developed for the low flow period should apply all year long. The rationale for
this recommendation is that if a WW'TF is able to achieve these limits during one season, it should
be able to realize the same accomplishment all year long. In addition, there were no data available
to estimate a non-point source contribution to BOD loading during the winter season. In
conclusion, operating the plant to maintain a constant performance will reduce any sludge-like
accumulation on the ditch floor.

Table 2: Summary of Main Ditch Loading Capacity

Summer :
Point Sources Flow CBOD CBOD NH3-N NH3-N VSS
(ft3/s) (mg/L) Load (mg/L) Load" Load
(Ib/day) (Ib/day)  (Ib/day)

WWTP 10 20 1079 1.7 67 270
Pipes-Reach 4 (LA 4) 0.9 6 29 0.025 0.09 24
Pipes-Reach 5 (LAS) 0.6 3.5 11 0.065 0.15 16
Pipes-Reach 6 (LA 6) 0.4 2.3 5 5.06 11
Pipes-Reach 7 (LA 7) 0.3 0.99 2 0.02 8
Pipes-Reach 8 (LA 8) 0.32 0.99 2 12.64 9
Pipes-Reach 9 (LA 9) 0.95 4 21 0.08 26
Subtotal 69 18 94

Load Capacity 1148 85.19 363

Winter
WWTP 10 20 1079 2.8 110.60 270

The non-point source load or LA from the return pipes is reported in Table 2 as measured in the
field. It is quite possible that better farming practices will reduce this loading to the stream.

5.0 Implementation

The City of Poplar Bluff’s NPDES permit shall set water quality based effluent limits, which shall
be derived from this TMDL. To reduce the loading and the effect of Ammonia and Total Nitrogen
on the impairment of Main Ditch, efforts should be made to educate and encourage farmers to adopt
best management practices (BMPs). BMPs are recommended methods, structures, or practices
designed to prevent or reduce water pollution. The concept of BMPs is a voluntary and site-specific
approach to water quality problems. In the Main Ditch watershed, BMPs should focus on irrigation
timing, fertilizer management and crop rotation. The department will work with the Natural
Resources Conservation Service and the local Soil and Water Conservation District to solicit their
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help in forming a watershed group with the stakeholders. The following BMPs would be applicable
to reducing pollutants to Main Ditch:

e Irrigation, when poorly managed, may cause environmental problems by transporting pesticides,
nutrients and sediment to drinking water supply. BMPs for the use of irrigation can help
increase efficiency and uniformity and reduce contamination of water resources. Irigation
BMPs include irrigation scheduling, equipment modification, land leveling, tail-water recovery,
proper tillage and residue management. Irrigation scheduling should be based on soil moisture
content, soil field capacity and plant water need.

¢ Fertilizers complement the soil’s nutrient and mineral resources necessary for plant growth,
health and productivity. The level of fertility of the soil and the crop needs, are the best
indicators of what, how much and when to fertilize.

¢ Crop rotation is the succession of at least two different crops on the same parcel of land. The
best rotation contains crops of different families {graminea and legumenae) that have different
needs and different rooting systems. Such rotation allows efficient use of the soil profile, breaks
the life cycle of crop specific pests, and requires less pesticides and fertilizers. Legumenae,
through symbiotic relationship with soil bacteria (Rhizobium"), enriches the soil in nitrogen.
This symbiosis can relieve the requirements for added nitrogenous fertilizer during the growth
of the leguminous crop.

6.0 Continuous Monitoring Plan

Periodic effluent and stream monitoring of at least DO, pH, Temperature, Ammonia, BOD and VSS
will validate the adequacy of this calculation. In addition, low flow stream survey and biological
assessment shall be performed one to two years following treatment facility construction and
TMDL implementation to properly link stream water quality and biocriteria to the proposed effluent
limits and the BMP activities in the watershed. The department routinely (about every five to seven
years) monitors small streams that receive wastewater effluent from facilities that discharge at least
1 MGD.

7.0 Reasonable Assurances

The department has the authority to write and enforce Missouri State Operating Permits, which
should provide reasonable assurance that instream water quality standards will be met. The
department will work with the City of Poplar Bluff to discuss treatment plant upgrades and funding
options and will issue a permit reflective of the WQS that must be met. The department will work
with local groups to educate them on BMPs that are more protective of Main Ditch.

8.0 Public Participation

This water quality limited segment is included on the approved 2002 303(d) list for Missouri. The
Missouri Department of Natural Resources, Water Protection Program, developed this TMDL. The

® Bacteria of genus rhizobium {(Rhizobium Legminosarum) induces nitrogen-fixing nodules on the roots of legumes.
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public notice period was from August 5, 2005 to September 4, 2005. Groups that received the
public notice announcement included the Missouri Clean Water Commission, the Water Quality
Coordinating Committee, Stream Team volunteers in the watershed (21 people), the appropriate
legislators (Senator Robert Mayer, Representative Gayle Kingery, Representative Mike Dethrow,
and Representative Otto Bean) and others that routinely receive the public notice of Missouri State
Operating Permits. A copy of the notice, comments received and the department responses have
been placed in the Main Ditch file.

9.0 Appendices

Appendix A - Topographic Map of the Impaired Segment with Sampling Sites
Appendix B — DMR Data Summary

Appendix C — Water Quality Data — 1974 to 2002

Appendix D - Poplar Bluff Municipal WWTP, Permit # MO-0043648

10.0 Administrative Record and Supporting Documentation

An administrative record on the St. Francis River TMDL has been assembled and is being kept on
file with the Missouri Department of Natural Resources. It includes the following:

Two department water quality surveys - July 2000, July and August 2002
Qual2e model inputs/outputs for both summer and winter runs

Main Ditch information sheet

Public notice announcement

Public comments and department responses
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Appendix A

Map showing monitoring sites in relation to the outfall on Main Ditch in Butler County, Mo
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Appendix B: Discharge Monitoring Report (DMR) Data Summary

Date Flow Flow BOD35 {BOD5 {TSS |TSS |NH3T |[NH3T |pH |pH
ft3/s ft3/s Avg Max |Avg |Max |[Avg [Max |Min |Max
Avg Max
1/31/1999 23 28 | 21 | 26 5 5 601 7
2/28/1999 22 36 129 | 39 6 6 6.0 1 6.9
3/31/1999 22 31 36 | 45 8 8 601 7.6
4/30/1999 ' 19 22 | 24 | 31 6 6 6.0 | 6.9
5/31/1999 16 19 126 | 33 11 11 160169
6/30/1999 26 32 | 27 | 37 5 5 60170
7/31/1999 - 19 27 | 29 | 47 3 3 1'6.01] 76
8/31/1999 19 23 | 29 | 37 7 7 6.0 | 8.0
9/30/1999 15 21 28 | 35 5 5 6.0 | 8.0
10/31/1999 36 55 34 | 49 4 4 601 73
11/30/1999 41 45 34 | 43 4 4 601 7.0
12/31/1999 31 48 | 31 | 38 6 6 601 72
1/31/2000 20 33 27 | 36 10 10 16072
2/29/2000 26 33 35 | 47 14 14 60| 72
3/31/2000 22 40 | 26 | 36 7 7 6.0 | 7.0
4/30/2000 26 27 | 44 | 51 3 3 6.0 | 7.8
5/31/2000 37 41 43 1 51 5 5 6.0 | 6.9
6/30/2000 22 35 35 1 50 5 5 6.0 1 7.1
7/31/2000 33 47 138 1 50 5 5 6.0 | 8.0
8/31/2000 20 30 37 1 57 1 1 6.0 | 8.6
9/30/2000 26 41 76 | 178 1 1 6.0 | 85
10/31/2000 27 40 45 | 100 3 3 6.0 | 7.0
11/30/2000 8 12 11 | 13 15 15 {60170
12/31/2000 16 21 10 | 13 17 17 16.01 73
1/31/2001 5 16 20 31 13 | 22 12 12 160 | 7.1
2/28/2001 21 39 7 9 7 7 6.0 | 6.7
3/31/2001 8 17 11 21 4 6 il 11 160170
4/30/2001 6 17 17 22 12 | 20 9 9 6.0 7.1
5/31/2001 5 8 28 51 20 | 24 9 9 6.0 1 82
6/30/2001 5 8 18 26 | 25 & 32 1 1 6.0} 87
7/31/2001 6 12 11 is 39 | 63 i 1 6.0 | 8.8
8/31/2001 6 11 23 29 1421 51 1 1 6.0 | 8.9
9/30/2001 5 9 22 26 1 41 | 62 i 1 6.0 | 9.0
10/31/2001 6 12 30 34 | 41 | 58 1 1 6.0 7.1
11/30/2001 6 22 23 36 24 | 28 1 1 6.0 | 7.0
12/31/2001 9 26 41 57 | 27 | 35 3 3 6.0 | 6.8
1/31/2002 5 9 21 28 16 | 20 5 5 6.0 | 6.9
2/28/2002 6 17 16 21 11 | 17 9 9 6.0 | 6.8
3/31/2002 11 23 28 50 9 | 16 5 5 601 7.0
4/30/2002 9 i4 31 55 19 | 29 6 6 60172
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5/31/2002 11 23 39 89 22 + 32 2 2 6.0 | 6.8
6/30/2002 6 16 14 17 27 1 38 0 0 6.0 ] 8.2
7/31/2002 5 6 17 23 33 | 56 0 0 6.0 ] 9.2
8/31/2002 5 9 21 25 | 34 | 41 2 2 601 9.1
5/30/2002 6 14 26 37 33 | 44 1 1 6.0 82
10/31/2002 5 11 29 55 36 | 55 0 0 60175
11/30/2002 6 12 33 36 50 | 53 0 0 60| 74
12/31/2002 8 31 45 67 40 | 59 10 10 |60 73
1/31/2003 6 26 20 24 17 | 19 9 9 6.0 | 74
2/28/2003 8 16 25 27 14 | 20 5 5 6.0 7.2
3/31/2003 8 16 30 35 27 1 52 4 4 6.0 ] 7.2
4/30/2003 6 17 15 23 11 {19 13 13 160} 7.1
5/31/2003 8 22 21 33 14 | 17 12 12 160} 6.5
6/30/2003 5 12 19 30 1 24 ] 35 1 1 6.0 | 8.0
7/31/2003 6 16 17 28 22 | 36 2 2 6.0 | 7.3
8/31/2003 8 16 49 76 | 39 | M 4 4 6.0 | 6.8
9/30/2003 6 16 32 45 34 | 45 0 0 6.0 | 7.1
10/31/2003 5 8 27 33 25 | 38 1 1 6.0 ] 7.0
11/30/2003 8 25 32 42 18 | 20 1 1 6.0 | 6.8
12/31/2003 3 17 27 46 17 1§ 20 9 9 601 72
1/31/2004 8 9 34 64 15 1 16 9 9 6.0 7.7
2/29/2004 9 16 25 40 13 1 17 9 9 601 7.1
3/31/2004 0 0 39 40 17 ] 28 7 7 6.0 ] 7.0

23







<t
ol

Leotrel sro 1 zoo | ¢ | €t PrEI | 0E] & 1000T| 1epno wooSe| Jynig 1e[dod MO[aq SOJINI ¢ YoJI(] Ul
osolze| 610 | 200 | € | 61 LOPT | 0E| 8 10007 | [repno uoode| gnig re[dod M0[aq SII §°C YON(I UIB]N
c00) 1 [szool oo | 1 [LL SeP1 | 0€ | 8 |000T | [[EFNO uoode] ynig Ie[dod 9A0Ge SOIN /() }I91D Id
$0'01S°0| SZ00 | 200 | SO [€¥] 70 | 029 [0c| 8 |0o0z| 1mepmo uoode gyaig rejdod 2A0qe so[rur /() }921D o3I
coicrI| 810 | ¥10 | T [TS]| 8 | 029 |0€| 8 |000Z] 1fepno uooSe] JFnig Jejdo MO19q SOTIW 6 YOI UIRIN

260199 v50 | L10 | 9 [19] 18 | 122 |0€| 8 000z 1repno uoose| ynig 1e[dod M0[oq S[IUX §'¢ YON(T UIEIN
260199 vw0o [ L10 | 9 [19o] 18 | 122 |0E| 8 |0002 dLMA Jnid rejdogd M019q SO[IUI ¢ *MTE ddid
esolst] g0 | O T [ s 1 ¢1 1159 [oc| 8 [000z] Iepno uoose] ynjg rejdod Mofoq SS[iu §°¢ YOI UIRA
89018¢] Lyo | LEO | € |96 Lyp1 | 0€ | 8 |000T] Treyno woode] njg 1e[dod M0[aq SIfIU §'¢ YYI(T BBy
800]8¢€| Lo | LEO | € |96 Lyr1 | 0€| 8 |000T dLAM Jnig rejdod mo1eq oI ¢ “MZE did
SYT168] 90T | T80 | L | ST SIFT | 0| 8 0007 ]| Iepmo woose] yynig rerdod Mofaq sa[Iud ¢°( Yo WEA
ySs1198] €50 | TUT | L | vl OvEl | 0€ | 8 |000Z | Jreymo woode| Jnig refdog Mo1aq SIYIU ' Yo Ul
$oC11¢| 90 | ¢S1 [ 61 | 1 ] € | sso [oc] & [000Z] ireymo uooSey ynjg re[dod Mo[q SO ¢°() YOI UBA
LTl el sco | st 1n [g6l 6% [socr|oE]| 8 |000T Juenyiyd uoode] gnig rejdod
czileLl sv0 | €61 | S |90 s€ | siL |og]| 8 Joooz| 1enno ucodey yynyg yerdod MO[dq SIS ] YOI UIBIA
L€ syL | € | 6 |z661 ] Teyno uoose| Pynig Jepdod Mo[aq ST 8¢ Yoy WIBIN

L s | €| 6 | 7661 dIMM Bnig mdod Mofaq SO §'¢ *MZE 2did

7T 0L | €1 6 |66l 90USNJFU0D "I MLI-YONQ UIBIN

900 | S6C L 0£L | 7 | 6 |z661 | Iepno uoose] gnig Jedod Mo[oq Sofi §°¢ Yo UEN

900 | $6C LT osL | ¢ | 6 |ze61 dLAM Jnig Jepdod mopaq sofut +'¢ “Mze odid

860 | 1€ L1 syl | T | 6 |z661 IDUSNIFUOD “17) OYLJ-YN(] UIRIA]

900 | 6'¢ ¢l ov9 | 1 | 6 |Z661 ]| liEpno uooSey Jyniq Jejdod M0[oq SO[IUI §°¢ UdN(T HIEN

900 | 6¢ ST o9 | 1| 6 |z661 dLMM Jnig Iejdod so[oq sl ¢ “MTE 2dId

1S0 | v 3T 000 | 1| 6 |z66l 9OUBN[JU0D "I NI~ UIRIN

$Z00 | T00 'y 009 | 921 L |0661| leyno uoode] ynig Jejdod SA0qE SO[IUL £"() 301D OYId

650 | € S'¢ 629 |97 L | 0661 dLAMM Jnid Je[dod MOJoq SOIUE () ¢ ‘M ES odid

200 | IS L Ve ool ]oz] L Jo661 juenyrg uooge] Juig wedod

L'61 S1 [0081{Sz| L |o661 dLMm Jngd rerdod moeq sepiw ¢ “M S odid

6S| T0 |LTLI|ST| L |0661] Iepno uooge] jyuig rejdod SA0QE SO[IUU /() 3001 OY1]

¢80lscl €00 | L0 Tipe| L | € | 016 | L1| L |SL6T O[[IAAJOON JedU Yo UlBIA
L€olool 100 0 l1ools9o] o1 o006 [1z] § |si6l S[[IAATOON YU YOI UIBIN
sso{81| Lco | wo [ vr T8l 09 | 0s8 |81 ] € [si61 O[IIAATSON J8OU YOJI(T ULBIA]
vrivel sko ] €1 |61 9L 21 osg |8z 1 [SL6l S[[IAATaN] 189U YNI(] WA

S60|ST! Zh0 | SSO | #1 ] 6 | 2¢€ | 5S8 192 11 |¥L6l S[[IAATOON T8dU Y1 U

7007 93 $L61 — BIBd Anfen) 1aep ;D xipusddy




u
[}

7000 szo0 | To0 | €0 | 8¢ ovS | 6 | L [Z00z] iresmo uooSel Jynig 1e[c0d 9A0qR SOJIW /() 391D I
800 |¥0] STO0 | Z00 |9€0] S | .T1 {0T8 | 6| L |TOOC Jueq M PN 9a0qe adid 38T
LOO|€0] STO0 | TO0 |[STO|6S| 80 |S00L| 6 | L |TOOT queq M PIN 9a0qe adid Uiy
10 | €1 810 | TO0 |9T'1|9L| 80 |ObCL| 6 | L |TOOT queq F ‘g 9A0qR 2d1d IS
1S0|6€) 97C | TO0 1991 01 OlFL | 6 | L |00z | Irepno uoode] gaig Jefdod mo[oq SO ¢'| Yoli(] UIBI
SPO8CT) T8 | TO0 | S1 | LI 0SET] 6 | L |z00z| Irepno uoode] gnig Iefdod mo[aq safiul §'¢ Yoyl IRy
SFO|8T] T€r | 200 | ST | LI 0SE1] 6 | L |200C dLMM Jnrg terdod MA0[aq SO[IW ¢ “MTE 91
wolLe] L9T | 200 | 1 |7¢ 019 | 6 | L | 200z | Ieymo woose] Jayg Jejdod smo[oq saI 8¢ Yo Uiy
Po|Lz] 9T | 200 1 |T¢ 019 | 6 | L [T00T dLAMM JnIg Ie[dod 40[aq SafIl ¢ “MTe adid
200[+0] $200 | 200 {S£0] 88 0ccl ] 6 | L 1200z| IIepno uoode] gnyg Jejdod SA0Ge SOIUI /() 30X 91,
ceol €| L1 | 800 |I81] ¥I Q€L | 6 | L | 00T | mepno uoode] juig Je[dod mo[aq So[ItL §°¢ yoyi(J UTey]
LOO[ST] sT00 | 600 [SHI|Se| 0 |sTel]| 6 | L |200T Jueq M SN 2aoqe adid pig
8Y0| v | ThT | 70 |8S1| 11 SIvPl| 6 | L |200T| 11epmo uoose] jgnig 1L{dod Mmo1aq SO[Tt ¢°() YOI TIeJN
SO0 |vel| 81T | €T0 |€TI| ¥ 0¢9 | 6 | L ]200T| Irepno woode| Jynig 1L[dod Mo[eq SO ¢" [ Yol U]y
oty 1 6£0 |9€T| S Sps | 6 | L | 200z ] 1repmo uoode Jynig Jeidod Mo]oq SOTITY §'C YOI URA
PSO{TY| 99T | ¥0 |7911TT S€9 | 6 | L |z00z ]| Iepmo uocodef yinjg IejdoJ Mo[aq SI[ILU §°() YoU( UBN
8L0] 9 £ V0 120°€] TI 00vI| 6 | L |T00T Juany uoose] ynig sefdod
€L0lcs| 16T | 950 |8TT] 01 019 | 6 | L |T00C JUSNIIH uoose] gnig Jejdof
ZOO{ 81| SO0 | LT |¥QIIIS| v0 | St6| 6| L |T00T jueq M PN 2aoqe odid pug
91 0£81| 8 | L |00z | Tiepno uooge] jnyg fejdod Mo[eq SO ¢ [ YOI Ul

6 SPIT| 1€ | 8 |000T - Juenpyy uooseT Jnig rejdod

1€011Z] €10 | 200 | T | ¥ 0s€1 ]| 1€ | 8 [000Z! Ilepno uoode] Jynjg Jerdod MO[aq SITIUI 6 YOI UIB]N
6s0/C¢€]| sT0 | Too | € |6l szel | 1€ | 8 | 000z ] nepno uoode) yynig se[dod mO[dq SOJI §°¢ Yol UrejN
€001s0]| sz00 ! 00 | SO |99 0STI| 1€ | 8 |0007| [1epno woode] Jynjg B[d0d SA0QR SSTINL /() 391D aYId
€001S0|S200] 200 | S0 |€F ObL | 1€ | 8 10007 | [1Bpno wooge] gnig se[dod dA0qe so[itl /() Hoa1D) oI
1£°0]80| 610 | TI'0 | SO |6F 0£9 | 1€ ] 8 |000Z| [ERNO woose| gnjg Ie[dod MO[aq SOIIU § YoN(J UlRIAl
P60 8€| 290 | 610 | € 18I SobL | 1€ | 8 10007 ]| 1epno uoose] Jin[g Je[dod AOTaq SO[TW 8¢ YOI(J WIRIA
$60{8¢€| 290 | 610 | € | 81 SopL | 1€ | 8 10002 dLMM Jnig zefdo smo[eq SO ¢ ‘M TE 2did
6v0[ST]| LZ0 | €20 | T | 6T S09 | 1€ ] 8 {0007 | Hepno ucoSel Jnig JefdoJ mo[aq SS[TU §°C 43I Ui\
I [29] 90 | €T0 | 9 |T¢C 0t9 | 1€ ] 8 | 000z | Henno uooSe] fnig rejdod mo[eq SaIUI 8¢ YD U

I [L9] 9v0 | €T0 ] 9 |2CT o9 | I€] 8 1000T dLAm Jord refdod Mofoq saItl ' *MTE 2did
pPL|LL] L60 | SLO 1 9 | LT SOEL | 1€] 8 | 0007 | Mejpno uooge] Jnig Jejdod Moleq SS[I ¢°() Yo WeN
8Y'1[{L8] LSO | €ET'T | L |91 Sepl | 1€ | 8 | 0007 | Hepno uoose| jnig ejdod mo[eq saflul ¢ Yo urey
6L°1|T1] §S0 | 91 | 01 | €1 SzL | 1€] 8 [000z | [epno ucode] Jynig JefdoJ mofaq Sa[Tu ¢°() Yoyl WeN
PPI| 0L ] 160 | S8T | 8 | €1 ssL | 1€] 8 10002 uanjy uoose] gnig rejdod
TTL{€9] €40 | #6'1 | ¥ |90 01L [ 1€ | 8- 10007 | 1Epno voode] Pynig Jepdod 40[2q SOTII ¢" [ YolI(] UlR]A
L6 o9 | 0€] 8 10002 juenpjyd voose| Juig Jejdod




D
(o

SPolST] T1 | ¥T0 [8TI|¢CE 0IL | 9 | 8 |Z00TZ| I/epno uoose] ynjg 1e[dod Mo[eq SO[IWI §°C YN Ul
Loo| 1T szo | zeo | 80| 8 6S8 | 9.| 8 |z00T dILMAM Jng Te[dod Mofeq sa[Iu 9°7 “M 07 odig
180]z9| 87 | 290 |ig€]| 01 0SET| 9 | 8 |T00T| I1Eyno uoose] Pnyg Jejdod Mo1oq Sa]iur ¢'() Yoy WepN
€80l 19 #9C | 980 [evel oL szel| 9 | 8 [zooe juanjizd woode] ujg te[dod
1coley] 81c | v6'0 180C] €6 SSTI | 9 | 8 | 2007 IEpno uoose] ynig Ie[dod Mo[dq SS[Iu | Yoy VN
¢g0lost ¥z | ZI'r [ Ie [s¢ 09 | 9 | 8 |zooz wanpyg voodeT gnig serdod
Lol s | sz 1711 [ere]so S¥9 | 9 | 8 |Z00T | 1repno uoose] fnjg re[dod M0[Rq SA[IW ¢*() Yol Ul
g0l s otz | oI oLzl 1 009 | 9 | 8 |200¢ ]| Ireymo uoose] Jnjg Jejdod A0[oq So[Iu ' YO} WeN

L1 G181 | S | 8 |200Z| Tiepno woole yynig Yeydod MO[aq SOIW §' [ YOI URIA

L9 00€1 | S | 8 |200Z| Irenno uoode] Jynig rejdod M01aq SO ¢" | Yol Ulely

'8 0¢61 | € | 8 {TO0T| Mepno uoosel Jnig Iejdod sA0qe ST /() 391D i

€3 008 | S | 8 [700Z| Irepno uoose nig 1ejdod SA0qe SOJIAI /() ¥0a1)) I
z00] 0 [ sz00 | zo0 | 10 [#S] 80 01] . |200T Jueq Ay “PIA 9aoqe odid Uiy
00l L0] sco0 | 200 [€90]sS| 90 011 L [z00z Sueq A ‘¢ eaoqe adid pug
sroler|szoo| zoo | €1 {col 60 01 L |200T ueq A\ “ZIN 9A0qe od1d 151
zoolcolszoo ] zoo | €0 o€ 011 L |2002| Ijepno uoose] gnjg re[dod 9A0Qe SO[IE /') 991 I
$0°0 SZ00 | 200 | 1€0]T6 01| L [200T| Ifeyno uoose] fnjg Je[dod oA0qe ST /() §oaI) a3id
b0 1 | 200 | 851 81 01| L {7007 | 1epno uooSerynyg tejdod M0[aq SO[IW §'¢ YOIH(T UIBIA
b0 Tl | TO0 |8S'1] 81 011 L |200T dLAM JINIF Je[dod MOfRq SafIt ¢ *MT¢ odid
9¢°0 06'0 | ZO0 [S8I'T]| ¥1 01| L |z00Z| [repno uoode[ gnig 1edod MO[2q ST §*¢ YL WIBA
L0 LST | TO0 |[S¥1{6T 01| L |Z00T| Iepno uoose] jynyg serdod MOJ2q S[TW °¢ YOJI(T UIRIA]
LY0 LS'T | 200 |[s¥1|6T 01] L |z002 dLMM Bnig Jedod molaq sai ¢ "M ¢ 2did
6001l szo0] <00 [v1'1]9T | 60 01| L 1200C queq M “CIA eaoqe adid pig
Ziolerlseoo | 900 (91|61 ] €0 01| L {2002 queq H ‘€N 2A0qe odId 157
€100 1 | 800 | L00 |€60]9F%]| €0 01| L |00z Jueq M\ pIA 9A0qe adid pIg
99°0 Y17 | L10 [ I€T|8%6 01| . |200T ! repno uoose| fyajq Jejdod AM0[aq SO[IWL ' YOI URIA
zeol z | s80 | 810 (111 TF 011 L |2700T| Iiepno uoode] Jznig rejdoJ Mo[oq SOTHL §'¢ Y] UIRIN
780 €V'T | €20 [6L1] T 01| L |2Z00T| I1epno uoode] Jynjg reidod Mo[aq Sa{Iu ¢*() Yo uey
1ol el seoo ] ceo [voz|eel L0 01| L |zooz . jueq M PN saoqe adid 38|
ssoley| ez | seo [102] 2t 01 | L |T00T| Irepno uoose] gnjg Jejdod M0[2q SS[IW G| YOI UIBA
650 vv| TvT | 850 161 ¥1 01| L |200Z | 1epmo uoode| gujg re[dod A0[9q SN ¢"() YOII(T U]y
80 68T | L90 |1€T] ST 01| L [z00C Juonjjyd uoose] Jnig rejdod
€L0|Ss| €8T | 690 | LT 6L o1 | L |zo0T juenjjyg uoose] Jnig rejdod
00| 21| 6000 | 966 |911|6¢€| €0 o1 | L |2002 Jueq M PN 9A0qe 9dId pug

¢'9 SOl | 6 | £ |200T| Tiepno noosey yyniq Jerdod mo[aq Sofiul ¢ Yoy WIBA

4 0¢vI | 6 | L |T00T| 1183In0 uoose] Pgnjg rejdod Mo[aq SI[IUI §°T Yoy UIBI

! S19 | 6 | L |200T| 1epno uooe| gafg xejdod mo|aq sa[uu ¢ Yol UIRIA




-~
o

7001 10| S200 | TO0O | 10 | 8L 0c6 | L | 8 |700T T dLAM Jnie 3eidod mo[aq s (¢ M ES odig
SO {9¢] SL0 | 200 |88T] LI oIvI | £ | 8 [2Z00T] 1epno uoode] JInig Jerdod Mo[aq Safiur 'S YOIL(] URIA

60T ICT | TO0 |€T1]6€ ceo | L | 8 {c00z] 1esmo uoose] jynig ejdod M0eq So[IW §°¢ U] UIBA
60| I€T | T00 |€I'L]6€ se9 | L | 8 |z00T JILMM JT7g Tedod mopaq saiw ¢ ‘M7 9did
20°0]S0! 200 | T00 |9¥0| 69 0c€I| L | § |200Z| Iepno uoose] Jyuje Iejdod SA0Ge SOJIUE £'() 3931 aid
200]90] 8200 ] 700 |€S0|LE SS9 1 L | 8 [zooz| 1remno uoode| gnig sepdod aaoqe sajim £ () 91D L]
$S°0|9€] €1 | LOO |8TT| 91 ceel | L | 8 [200T ] mepno uoode] gnyg Jerdod M0[0q SSTHIL §'¢ YOI UIBIA
pSO|9€| €1 | L00 |8CT| 91 SEET| L | 8 {200T dLMM Bng serdod smo[eq safi p'¢ *MTE 201d
180169 261 | 9¢0 {29+ T SOST | L | 8 |Zo0z| Irepmo uoosel gnig Jejdod A0[q So[IUl ¢'T YdIi( UR]A
SLO|I'S| €6T | L£O |61T] €1 0SEL | L | 8 {2007 | Ireno voose| jajd Je[dod Mo[aq S[IUI ¢°( Yy UIeN
00| SV| €0C | LOT |LFTITT 009 | L | 8 [2007| IEpno voose] Jnig Je[dod Mo[aq sofiul ¢ Yol Ue
9801 ¥'S| 65T | LOT |9LT]SO Szo | L | 8 |200Z ] 1renno uvoose fnig yejdod Mojeq so[Iu ¢°( UAKJ VRN
160]9S| S9T | 601 |16T]6€ 00€T| L | 8 |T00T janpyg uoose] gnig rejdod
170]8¢| 671 | 9€T |SST]¥E SOL | L | 8 |00z mﬁ% uo0Fe[ Jynig 1[dod MOTaq SO[IUW §°C YOI Uy
€60 19| vr'e | 9€T | 19€|S'T 009 | L ]| 8 |T00T JUSNQIY uoose] fnig re[dod
9'9 SIST| 9 | 8 |00z | Ienno uocode| gayg Jejdod M0[Rq SITIUL &' | YO)I(] UIBIA

01 SIEL | 9 | 8 |T00T| liepmo voode] Jn[g Jejdod MO[eq SI[HIL '] You( Uy

80 0¢s | 9 | & |Zooz | mepno uoosey jyuyg Jejdod Mo[aq So[T ¢ [ YOU(J U

'8 00¥7 | 9 | 8 |cooz| [renno wooser ynig Jefdod SA0qe SIIW /() 01D oI

87T 008 | 9 | 8 [C00T| Irepno uoose] jynjg Iefdod 9A0qe SS[IW /() 32X) oI

90°0|$0] 200 | 200 |¥P0O|TE 009 | 9 | 8 |200Z| Irepno uoode] gnig Jejdod SA0QR SO[IWL /() 06X aLd
w0l9c] 281 | 700 | I'T | T°€ 0v9 | 9 | 8 |Z00T| 1eymo uoosde] jyuyg Jejdod mofaq sofiu 8¢ Yol Ul
woloc] ¢s1 | Too | 1T |I'E oF9 | 9 | 8 {200T dLMM Jnid rerdod s0[aq SO[II ¢ “MTE 9dId
SO |L€e] T60 | 200 1SLT] 61 SIv1 | 9 | 8 | 200z mepno voode] yujg sejdod mo]eq Sa[iu §°¢ YoyI(] Uiy

800 |+0| STO0 | TOO {6£0| 5L SI1] 9 | 8 |200T d1MM g reidod moeq safItt 67y “H9¥ 9did
00| €0]sz00 | TO0 [ ¥TO| 8L STOT| 9 | 8 1200T. dLsM g redod Ao[eq safmu §°¢ *MES 2dId
ST0[80] 970 | TO0 {6¥0] €8 018 | 9 | 8 {200C dLam pnlg Jedod moppq sofiu 61 “M8T 2did
SIo|80] 970 | 200 [6v0] €8 018 | 9 | 8 |200T JLMM Jnig rerdod Mmoleq sefiui 6' “H6 | 2did
LO0]L0) L00 | TOO |T90| L 08 | 9| 8 {2002 dLMM Jaig reidod Mo[eq SO 6°] *MST 2dld
LOO]L0] L00 | €00 (290 L 028 | 9] 8 |T00T dLMM Buig rerdod mo1eq safiur 6°T “F6T 2did
600|60] SZ00 | TO0O [880]| 'S orL | 9 | 8 2002 dLMM Jnig terdod mofaq sofr ¢°1 "M LT 2did
90°0 | L0] ST00 | TOO 1€90] 9 00€1 | 9 1 8 [200T| 1reymo uoose] gnig Jedod 2A0qe SA[IUI /') }I9X) I
I'0 [ST1] 90 | €10 1260|TL SPO1 ] 9 | 8 | 200z | [ieyno uooSe] Jynyg Jejdod MmO[oq SOTHH §'¢ Yo(] UIR]A

10 [ST| 90 | €10 {260|TL SPOT] 9 | 8 12002 AL Jnig rerdod mopoq sofi ¢ “MTE 2d1d

Sol6C| 1 | #1°0 18T #1 SPET| 9 | 8 [ 2007 | Ienno uoode] pnjg 1ejdod MO0[oq SSI §'¢ YOII(T Ul

S0 (62| #1 | #1°0 1IST| ¥1 SHEr | 9 | 8 1200T dLAM Jyg terdod mo[aq SO ¢ “MZ¢ 2dId

L0l TT] 8€0 | L10 [€L0] €L 06 | 9 | 8 7002 dLAMM g Je[dod mo[aq SofIl 6°7 *M 8T 2d1d




8¢

T00Z | Trepno uoose] ynig tefdo mo[eq sS[IW g ¢ YOI UIRA

7002 dLAMM JnIg Iefdod /o0[eq sofiw ¢ ‘M7e 2did

<8 0€0T | £ | 8 |700T| Irepno uoode] gnyg yejdod Mofeq SS[IUE ¢'T Yo VBN

L8 SIT | L | 8 |Z00T| Tepno uoose] \nig tejdod s40§0q SO[IN ¢ UNKT VIR

68 00S | L | 8 |200T| Irepno uoode] gng Jefdod SA0qe SA[INL /() ¥ Mid

zoo|so] vio | zoo [vE0| 8L sv6 | L 1 8 1700T dLAM Jnig Ie[dod MORq SITIW 67 *M YT 2d1d
z00|zo] szoo | zoo [czolis SI0T| L | 8 [200C dLAM Jnig Jejdod mopeq sofi 97 “M oz 2did
800 [¥0| $200 | 200 [8€0| L b8 | L | 8 [zooz dLAM Jinig Jerdod mojeq safir ¢°¢ ‘M€ 2dig
LO0[#0] S200 | 200 [8€0] ¢SS 008 | L | 8 [2002 dLMM Jng midod mojeq safIur 0y /¢ 2d1d
LOO|¥0] STO0 | 200 |8E0|SS 008 | L | 8 [Z00T JLAMM Jnig 1e1dog MO1eq oIt (' ‘M o€ odid
vZTO|L0] STO0 | TO0 [L9O|¥L 0SL | L | 8 |z00T dLMM Jarg Jerdod Moppq so[i o H.¢ odid
Y0 L0] STO0 | 200 [L9O| L 0SL | L | 8 |z00T dLAMM Bn[g Tedod mojaq safrr Oy ‘Mog adid
S0'0190] s200 | 200 [8s0|T® s¥9 | L | 8 |zooz dLAAA JINIE Jejdod MOTeq SO §°¢ “MSh ddig
SI0|80| LZO | 200 [6¥0] L S¢8 | L | 8 1z00T| 1repmo woode] jynig sejdod MO[9q SSTIW §°¢ YOI(] UIRI
10|80 (20 | 200 [6V0] L s | L | 8 [zooz dLMM JInrg reidod mo1eq oIt ¢ “MZE odid




Appendix D: Poplar Bluff Municipal WWTP State Operating Permit

MO-0043648

City of Poplar Bluff

101 Qak Stireet, Poplar Bluff, MO 63901

Poplar Biuff Municipal Utilities

101 Ozk Street, Poplar Bluff, MO 63901

Poplar Bluff Municipal Wastewater Plant

Butler County Road 306, Poplar Bluff, MO 63901
SW 4, SE 4, Sec. 15, T24N, R6E, Butler County

Pike Creek {Lower Black River Basin)
(11010007-03-02) (©)

Qutfall #001 - POTW - SIC #4952

Four cell aerated lagoon/storm water holding basin/sludge is retained in lagoon.
Design population equivalent is 28,974,

Design flow is 2,900,000 gallons per day.

Design sludge production is 434.61 dry tons/year.

Actual sludge production is 577.6 dry tons/year.

July 31, 1998
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A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

PAGE NUMBER 2 of 5

PERMIT NUMBER MO-0043648

The permittee Is authorized to d:scharge from outfall(s) with serial number{s) as specified in the application for this permit. The final effluent
limitations shall become effective upon issuance and remain in effect untif expiration of the permit. Such discharges shall be controlled
flimited and monitored by the permittee as specified below:

FINAL EFFLUENT LIMITATIONS MONITORING REQUIREMENTS
OUTFALL NUMBER AND EFFLUENT DAILY WEEKLY | MONTHLY | MEASUREMENT SAMPLE
- PARAMETER(S) UNITS MAXIMUM AVERAGE | AVERAGE | FREQUENCY TYPE
Outfall #0021
Flow MGD * * once/day 24 hr.
estimate
Biochemical Oxygen Demands mg /L 45 30 once/week 24 hr.
compogite
Total Suspended Solids mg /L 120 80 once/week 24 hr.
composite
pH ~ Units sSU *xE K once/week grab
Cyanide {Amenable to ng/L 22 22 once/month grab
Chlorination)
01l & CGrease mg /L 20 15 once/month grab
Ammonia Nitrogen as N mg /L 10 1.0 once/month grab
MONITORING REPORTS SHALL BE SUBMITTED MONTHLY; THE FIRST REPORT i8S DUE September 28, 1898.
Whole Effluent Tox&c1ty % (Special Condition #4) once/year 24 hr.
{WET) Test Survival in May composite
MONITORING REPORTS SHALL BE SUBMITTED ANNUALLY; THE FIRST REPORT IS DUE Qctober 28 1999,
Qutfall #001 {(Note 1)
Cadmium mg/L * * once/quarter*** grab
Chromium mg/L * * once/quarter*** grab
Copper ng/L * * once/quarter**¥ grab
Nickel mng/L * * once/quarter®** grab
Silver my /L * * once/duarter*** grab
Zinc mg /L * * once/quarter® ¥ grab
Arsenic mg/L * * once/gquarter*** grab
Mercury mg /L * * once/gquarter*** grab
Lead mg/L * * once/gquarter*** grab

MONITORING REPORTS SHALL BE SUBMITTED QUARTERLY; THE FIRST REPORT IS DUE January 28. 1999 THERE SHALL BE

NO DISCHARGE OF FLOATING SOLIDS OR VISIBLE FOAM IN OTHER THAN TRACE AMOUNTS.

B. STANDARD CONDITIONS

IN ADDITION TO SPECIFIED CONDITIONS STATED HEREN, THIS PERMIT IS SUBJECT TO THE ATTACHED Pars |, 11 & il
STANDARD CONDITIONS DATED QOctober 1. 1980 & August 15, 1994, AND HEREBY INCORPORATED AS THOUGH FULLY SET

FORTH HEREIN.
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Page 3 of 5
Permit No. MO-0043648

A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS {continued)

*  Monitoring requirement only.
##  pH is measured in pH units and is not to be averaged. The pH is to be maintained at or above 6.0 pH units.
#% Onee per guarter in the months of January, April, July, and October.

Note 1 - The first quarterly report due date for this reissued permit is based on a complete calendar quarter monitoring period.
Monitoring shall be reported once per quarter for the entire life of the permit. The permittee is still responsible for reporting for the
preceding calendar quarter under the previous permit,

C. SCHEDULE OF COMPLIANCE

By January 31, 1999, the permittee is to complete an engineering study and submit the report to the Missouri Department of Natural
Resources, examining the nature and characteristics of the influent wastewater at the treatment plant to determine why the influent
BOD; concentration is low, even during non-surcharging conditions.

D. SPECIAL CONDITIONS
1,  Pretreatment

(a)  The permittee shall implement and enforce its pretreatment program in accordance with the requirements of 40 CIR Part
403 upon the program’s approval by the Department of Natural Resources.

(b)  Asrequired in 40 CFR 122.21(j}(4) the permittee shall, as part of its renewal application for this permit, submit to the
departraent a written technical evaluation of the need to revise local limits under 40 CFR 403.5(c)(1).

2.  Sludge and Biosolids Use For Domestic Wastewater Treatment Facilities

(a)  Permittee shall comply with the pollutant limitations, monitoring, reporting, and other requirements in accordance with the
attached permit Standard Conditions.

(b} Permittee is authorized to land apply biosolids that are ¢ removed from the domestic wastewater treatment lagoon during
lagoon clean-out and maintenance activities, Permit Standard Conditions, Part III shall apply to the land application of
biosolids. Permittee shall notify the department at least 180 days prior to the planned removal of biosolids from the
lagoon. The department may require submittal of a biosolids management plan for department review and approval as
determined appropriate on a case-by-case basis.

3. Report as no-discharge when a discharge does not occur during the report period.

4. Whole Effluent Toxicity (WET) tests will be conducted as follows:

SUMMARY OF WET TESTING FOR THIS PERMIT

OUTFALL AEC. % FREQUENCY SAMPLE TYPE MONTH

Outfall #001 100% Annually 24 hr. comp. May

2. Test Schedule and Follow-Up Requirements
(1)  Perform a single-dilution test in the months and at the frequency specified above.
If the test passes the effluent limit do not repeat test until the next test period. Submit results with the annuval report.
If the test fails the effluent limit a multiple dilution test shall be performed within 30 days, and biweekly thereafter

until one of the following conditions are met:

(a) THREE CONSECUTIVE MULTIPLE-DILUTION TESTS PASS. No further tests need to be
performed until next regularly scheduled test period.
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Page 4 of 5
Permit No. MO-0043648

D. SPECIAL CONDITIONS (continued)

4.  Whole Effluent Toxicity (WET) test (continued}

a. Test Schedule and Follow-Up Requirements (continued)

2

&)

@

3

®

(b) A TOTAL OF THREE MULTIPLE-DILUTION TESTS FAIL.

The permitiee shall submit a summary of all test results for the test series fo the Planning Section of the WPCP,
DNR, Box 176, Jefferson City, MO within 14 days of the third failed test. DNR will contact the permittee with
initial guidance on conducting a toxicity identification evaluation (TIE) or toxicity reduction evaluation (TRE). The
permittee shall submit a plan for conducting a TIE or TRE {o the Planning Section of the WPCP within 60 days of
the date of DINR's letter. This plan must be approved by DNR before the TIE or TRE is begun. A schedule for
completing the TIE or TRE shall be established in the plan approval. ,
Upon DNR's approval, the TIE/TRE schedule may be modified if toxicity is intermittent during the TIE/TRE
investigations. A revised WET test schedule may be established by DNR for this period.

If a previously completed TIE has clearly identified the cause of toxicity, additional TIEs will not be required as
long as effluent characteristics remain essentially unchanged and the permittee is proceeding according to a DNR
approved schedule to complete a TRE and reduce toxicity. Regularly scheduled WET testing as required in part
b.{1) will be required during this period.

I addition to the WET test summary report required in part {2), all failing test results shall be reported to DNR
within 14 days of the availability of results.

All WET test results for the reporting period shall be summarized and submitted o DNR by the end of the
following October. When WET test sampling is required to run over one DMR period, each DMR report shall
contain information. generated during the reporting period.

b. PASS/FAIL procedure and effluent limitations

&)

To pass a single-dilution test, mortality observed in the AEC test concentration shall not be significantly different
{at the 95% confidence level; p = 0.05) than that observed in the upstream receiving-water control. The appropriate
statistical tests of significance will be those outlined in the most current USEPA acute toxicity manual or those
specified by the MDNR.

(2) To pass a multiple-dilution test:

{a) the computed percent effluent at the edge of the zone of initial dilution (AEC) must be less than three-tenths
{0.3) of the L.Cs concentration for the most sensitive of the test organisms, or,

(b)  all dilutions equal to or greater than the AEC must be nontoxic. Failure of one multiple-dilution test is
considered an effluent limit violation.

c. Test Conditions

1)

2
€)

Test species: Ceriodaphnia dubia and fathead minnows, Pimephales promelas. Organisms used in WET testing
should come from cultures reared for the purpose of conducting toxicity tests and should be cultured in a manner
consistent with the most current USEPA guidelines. All test animals should be cultured as described in
EPA-600/4-90/027.

Test period: 48 hours at the "Acceptable Efffuent Concentration" (AEC) specified above,
When dilutions are required, upstream receiving stream water will be used as dilution water, If upstream water is

unavailable or if mortality in the upstream water exceeds 10%, "reconstituted” water will be used. Procedures for
generating reconstituted water will be supplied by the Department of Natural Resources (DNR),
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Page 5 of 5
Permit No. MO-0043648

D, SPECIAL CONDITIONS (continued)
4,  Whole Effluent Toxicity (WET) test (continued)
c. Test Conditions (continued)

(4)  Tests should be initiated immediately after the sample is collected, but tests must be initiated no later than 36 hours
after collection,

{5) Single-dilution tests will be run with:

(a)  Effluent at the AEC concentration,;

(b)  100% receiving-stream water (if available), collected upstream of the outfall at a point beyond any influence
of the effluent; and

(c)  reconstituted water.

(6)  Multiple-dilution tests will be run with:

(&) 100%, 50%, 25%, 12.5%, and 6.25% effluent, unless the AEC is less than 25% effluent, in which case
dilutions will be 4 times the AEC, two times the AEC, AEC, ¥ AEC and 1/4 AEC.

(b)  100% receiving-stream water (if available), collected upstream of the outfall at a point beyond any influence
of the effluent; and

(c)  recoostituted water.

(7)  If reconstituted-water control mortality for a test species exceeds 10%, the entire test will be rerun.

5. This permit may be modified, or alternatively revoked and reissued, to comply with any applicable effluent standard or limitation
issued or approved under Sections 301(b)}(2) (C), and (D), 304(b)(2) and 307(a)(2) of the Clean Water Act, if the effluent
standard or Hmitation so issued or approved:

(@  Contains different conditions or is otherwise more stringent than any effluent limitation in the permit; or
(b}  Controls any pollutant not limited in the permit. '

The permit as modified or reissued under this paragraph shall also contain any other requirements of the Act then applicable.
6. All outfalls must be marked in field.

7. This permit may be reopened and modified or alternatively revoked and reissued, to incorporate new or modified effluent
limitations or other conditions, if the result of a wasteload aflocation study, toxicity test, or other information indicates changes
are necessary to ensure compliance with Missouri's Water Quality Standards.

8. Changes in Discharges of Toxic Substances
The permittee shall notify the Director as soon as it knows or has reason to believe:

a. That any activity bas occurred or will occur which would result in the discharge of any toxic pollutant which is not limited
in the permit, if that discharge will exceed the highest of the following "notification levels:”
(1)  One hundred micrograms per liter (100 ug/L);
(2)  Two hundred micrograms per liter (200 ug/L) for acrolein and acrylonitrile; five hundred micrograms per liter (500
ug/L) for 2,5 dinitrophenol and for 2-methyl-4, 6-dinitrophenol; and one milligram per liter (1 mg/L) for antimony;
(3)  Five (5) times the maximum concentration value reported for the pollutant in the permit application;
{4)  The level established in Part A of the permit by the Director.

b. That they have begun or expect to begin to use or manufacture as an intermediate or final product or byproduct any toxic
pollutant which was not reported in the permit application.
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SUMMARY OF TEST METHODOLOGY FOR WHOLE-EFFLUENT TOXICITY TESTS

Whole-effluent-toxicity test required in NPDES permits shall use the following test conditions when performing single or multiple
dilution methods. Any future changes in methodology will be supplied to the permittee by the Missouri Department of Natural
Resources (MDNR). Unless otherwise specified by MDNR, procedures should be consistent with Methods for Measuring the Acute

Toxicity of Effluents and Receiving Waters to Freshwater and Marine Organisms, EPA/600/4-90/027.

Test conditions for Ceriodaphnia dubia:

Test duration:

Temperature:

Light Quality:

Photoperiod:

Size of test vessel:

Volume of test solution:

Age of test organisms!

No. of animals/test vessel:

No. of replicates/concentration:
No. of organisms/concentration:
Feeding regime:

Aeration:

Dilution water;

Endpoini:

Test acceptability criterion:

Test conditions for (Pimephales promelas):

Test duration:

Temperature:

Light Quality:

Photoperiod:

Size of test vessel:

Vohume of test solutiom

Age of test organisms:

No. of animals/test vessel:

No. of replicates/concentration:

No. of organisms/concentration:

Feeding regime:
Aeration:

Dilution water:
Endpoint:

Test Acceptability criterion:

48 h

25 £2°C

Ambient laboratory illumination

16 b light, & b dark

30 mlL (minimum)

15 ml. (minimum)

<24 hold

5

4

20 (minimum)

None (feed prior to test)

None

Upstream receiving water; if no upstream flow, synthetic water
modified to reflect effluent hardness.

Mortality (Statistically significant difference from upstream
receiving water control at p£ 0.05)

90% or greater survival in controls

48 h

25 £2°C

Ambient laboratory illumination

16 hlight/ 8 h dark

250 mL (minimym)

200 ml. (minimum)

1-14 days (all same age)

10

4 (minimm) single dilution method

2 (minimum) multiple dilution method

40 (minimum) single dilution method

20 (minimum) multiple dilution method

None (feed prior to test)

None, unless DO concentration falls below 4.0 mg/L; rate should
not exceed 100 bubbles/min,

Upstream receiving water; if no upstream flow, synthetic water
modified to reflect effluent hardness.

Mortality (Statistically significant difference from upstream
receiving water control at p£ 0.05)

90% or greater survival in controls
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Date of Fact Sheet: June 26, 1998
Date of Public Notice: June 26, 1998

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) PERMIT
' FACT SHEET . '

This Fact Sheet explains the applicable regulations, rationale for development of this permit and the public participation process.

NPDES PERMIT NUMBER: MO-0043648

FACILITY NAME: Poplar Bluff Municipat WWTP

OWNER NAME: City of Poplar Bluff

LOCATION: Sec. 15 T24N  R6E County: Butler
RECEIVING STREAM: Pike Creck

FACILITY CONTACT PERSON: Doug Bagby TELEPHONE: (573) 686-8003

FACILITY DESCRIPTION AND RATIONALE

A review of the treatment plant records during the permit renewal process revealed that the influent BOD; concentration is abnormally
low for domestic sewage even during normal (non-surcharging) flows. It is believed that there is a toxic element in the waste stream
affecting the influent BOD; test, and that may also be interfering with optimum wastewater treatment. The permittee is being required
to complete an engineering report and submit it to the Missouri Department of Natural Resources by January 31, 1999. This
engineering study is to examine the nature and characteristics of the influent wastewater at the treatment plant. .

This permit will be issued for a period of five years.
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Page Two
June 26, 1998
FACT SHEET
Poplar Bluff Municipal WWTP
MO-0043648

PUBLIC PARTICIPATION

Public comments on the proposed permit are being requested in accordance with Public Participation regulation under 10 CSR 20-6.020,

A copy of the public notice and this fact sheet are being forwarded to the applicant, the District Engineer of the U.8. Army Corps of Engineers, the U.S. Fish
and Wildlife Service, the Environmental Protection Agency and the Missouri Department of Conservation. Other interested individuals may obtain a copy on
request by writing to the address lsted below for comment letters.

Comments should be confined to the issues relating to the proposed action and permit and their effect on water quality. The Missouri Department of Natural
Resources may not consider comments or objections to a permit based on questions of zoning, location, or other non-water quality issues. See, Curdt v. MO
Clean Water Commission, 586 S.W. 2d 58 (Mo. App. 1979).

The proposed determinations of the draft permit are tentative pending the public notice process.

Persons wishing to comment upon or object to the proposed determinations are invited to submit them in writing to: Department of Natural Resources,
Division of Environmental Quality, (Missouri Clean Water Commission), P.O. Box 176, Jefferson City, Missouri 65102, ATTN: Philip A. Schroeder, Chief
of Permit Section. Please include the permit number of the draft permit in all comment letters.

Within 30 days from the public notice date, as listed on page one, all water quality comments received will be considered in the formulation of all final
determinations regarding this application. If response to the public notice indicates significant public interest, 2 public hearing may be held after due notice.
Public kearing and/or issuance of the NPDES permit will be processed according to 10 CSR 20-6.020.

Copies of all draft permits, comments and other information are available for inspection and copying at the Department of Natural Resources, Division of
Environmental Quality, (Missouri Clean Water Commission) Water Pollution Control Program, P.O. Box 176, 205 Jefferson Street, Jefferson City, Missouri
65102,

PERMIT REGULATIONS

The Federal Water Pollution Control Act ("Clean Water Act" Section 402 Public Law 92-500 as amended) established the National Pollutant Discharge
Elimination System (NPDES) permit program. This progtam regulates the discharge of pollutanis from point sources into the waters of the United States. All
such discharges are unlawful without a permit (Section 301 of the "Clean Water Act”). After a permit is obtained, a discharge not in compliance with ali
permit terms and conditions is unlawful. NPDES permits in Missouri are issued by the Director of the Depariment of Natural Resources under an approved
NPDES program, operating in accordance with federal and state laws (Federal "Clean Water Act" and "Missouri Clean Water Law" Section 644 as amended).

WATER QUALITY STANDARDS

16 CSR 20-7.031 Missouri Water Quality Standards, Missouri Department of Natural Resources (the Department) "defines the Clean Water Commmission's
water quality objectives in terms of water uses to be maintained and the criteria to protect those uses™.

EFFLUENT LIMITATIONS

In order to protect these bereficial uses and the water quality of surface waters and groundwater, effluent limitations are being established under federal and
state laws. The monitoring requirements for all parameters have been established by the Department in compliance with 10 CSR 20-7.015 Effluent
Regulation.

The current Departient effluent regulations 10 CSR 20-7.0135 states that non-domestic waste discharges "shall meet the applicable control technology
currently effective or that which will become effective during the life of the permit. Where this definition is not available or applicable the Department shall
set specific parameter limitations using best engineering judgment as defined in 402¢a)(1) of the Federal Clean Water Act”.

STANDARD CONDITIONS

The standard conditions attached to the draft permit are applied to all NPDES permittees. They reflect requirements of federal (40 CFR 122) and state law (10
CSR 20-Chapter 6) with respect to NPDES permittee duties, responsibilities and liabilities.
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WATER QUALITY STANDARDS REVIEW SHEET

FACILITY: Poplar Bluff - South NPDES #: MO~0643648
EFFLUENT DESIGN FLOW: 2.9 MGD (4.5 ft3/s)

RECEIVING STREAM: Pike Creek - Main Ditch

STREAM CLASS: Class C

RECEIVING STREAM BENEFICIAL USES: Livestock, wildlife watering, aquatic-life protection (limited warm-water fishery);
irrigation

7Q10" DESIGN LOW STREAMFLOW: “0" ft3/s

BACKGROUND: The facility is a 4-cell aerated lagoon with a design flow of 2.9 MGD. This facility was expanded in 1988 and new
receives all of Poplar Bluff’s wastewater. Effluent flow of this volume discharging to a classified low-flow stream would be expected
to cause exceedences of in-stream criteria for dissolved oxygen and ammonia. A low-flow stream survey in 1990 confirmed
nonconpliance dissolved-oxygen and ammonia criteria below the STP.

At that time, effluent limits are “45/70" mg/I. of BOD and TSS, with no ammoniz limits. Since the receiving ditch is classified for
aquatic-life protection, it was realized that a wasteload allocation study would probably indicate the need for stringent levels of
effluent BOD and NH3N (about 10 mg/L of BOD and 2 mg/L of NH3N) to achieve in-stream criteria for dissolved oxygen and
ammonia. Poplar Bluff’s then-recently expanded lagoon system would not be able to consistently meet these limits.

USE ATTAINABILITY ANALYSIS: It was questioned if advanced treatment limits would be cos-effective, given the limitations of
poor habitat on aquatic-life and fishery potential. Therefore, the DEQ - Environmental Services Program was requested to conduct
several elements of a “use attainability analysis” in the summer of 1992, A UAA is allowed by federal regulation to answer questions
about the existing use to be protected, the extent to which physical factors as opposed to water quality contribute to the impairment of
a use, and the level of point - or nonpoint - source control required to restore or ephance the use. Some objectives of the analysis were
to:

-- Compare dissolved oxygen levels in Main Ditch to nearby ditches without discharges

-- Collect effluent and in-streard aramonia data

-- Document habitat conditions in the receiving water and in similar nearby ditches

-- Document difference/similarity in benthos in nearby ditches compared to Pike Creek - Main Ditch.

EPA guidance allows states to modify “non-existing designated uses” where “attaining the higher designated use is not feasible”.
Although Main Ditch is a “Class C” stream and therefore generically designated as a “limited warm-water fishery” with criteria for
ammonia and dissolved oxygen, the fishery use may not be fully maintained because of limited habitat. Physical habitat conditions
and water chemistry, and the benthic-invertebrate and fish biota of two nearby ditches, were compared to Pike Creek - Main Ditch.
The UAA study’s findings: '

-- Dissolved oxygen readings (1.8-3.7 mg/L) were significantly lower in Main Ditch compared to the control ditches (whlch
were 4.5+ mg/L, except for one reading of 2.5 mg/L).

-- Ammonia values were slightly elevated in Main Ditch compared to the control ditches. These Main Ditch values (3 - 4.4
ng/L) were slightly above the chronic protection criteria of 2.5 - 4 mg/L, but did not approach the acute toxicity levels.

-- The habitat evaluation using an EPA rating system found that Pike Creek - Main Ditch rated poorly, as did the control
locations (although one relatively unchannelized location on Can Creek rated much higher than the others). All locations
rated < 20 points out of a possible 120, except for the unchamnelized Cane Creek station.

-- The benthic invertebrate collections indicate more genera in the control streams, but many of these types were pollution-
tolerant. When compared at the family level of organistus, however, all stations (except the unchannelized one) rated a
“poor” or “fairly poor”, including the controls which were unaffected by point sources and where water quality was
reasonably good.
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-- The fish collection effort yielded a sparse fauna; the highest numbers and diversity were found at the one location which

contained a deep pool - this was the location just below the STP which had the poorest water quality. This again highlights
the importance of habitat, and failure to find other sizable pools points up the lack of good habitat in streams of this type.

Therefore, it was concluded that habitat is a more important limiting factor in the quality and diversity of biota and fishing use than
water quality for the receiving ditch, and that benefits of upgrading to “advanced” treatment level would be minimal. 1t is required,
however, that an “effluent limited” level of treatment will be maintained and that no acutely toxic conditions are not permitted.

The current rule definition of “limited warm-water fishery” excludes only recreational important species, and assumes a diverse biota
requiring criteria nearly as stringent as general warin-water fisheries. Essentiaily a partial use downgrade was in order, considering
the designated use is only partially existing because of several factors which are grounds for a downgrade, per federal regulations:
hydrologic modifications and physical conditions associated with natural features of the waterbody, unrelated to waster guality, and a
substantial economic impact without significant environmental benefit.

CONVENTIAL POLLUTANT LIMITS: Current effluent quality and limits must be maintained. Self-monitoring data have indicated
that a monthly average of 30 mg/L of BOD is being met; “30/45" as monthly average/daily maximum for BOD should therefore be
required. Current “80/120" limits for TSS are acceptable.

AMMONIA: To date, “monitoring only” has been required. DMRs have indicated effluent ammonia approaches 20 mg/L, which may
unacceptably exceed acute criteria under certain conditions. Therefore, an acute criterion of 10 mg/T, (at expected pH and temperature
conditions), is recommended as a daily maximum effluent limit.

TOXICS: A monitoring requirement of Cd, Cr, Cu, Ni, Ag, Zn, As, Hg, and CN was suggested by the pretreatment section; quarterly
monitoring is required. CN has been recorded above the acute criterion, therefore, the acute criterion of 22 pg/L of CN (amenable to
chlorination) is recommended as a daily maximum. Several DMR values could cause exceedence of the “chronic” aquatic-life criteria
for other toxics, assurning no dilution in the receiving stream, However, the more stringent (chronic) water-quality-based limits are
not necessary because of the UAA findings. Also, WET tests have not shown toxicity. Therefore, the current level of monitoring is

satisfactory of the metals.

WET TESTS: Continuation of the annual whole-effluent toxicity (WET) testing should be required as per the standard conditions.
The “acceptable effluent concentration” is 100% effluent. Toxicity has not been found in testing thus far,

REVIEWER: RG DATE: 5-21-98 SECTION CHIEF: M
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Public Notice Date: June 26, 1998
Permit Number; MO-0043648
Southeast Regional Office

FACILITY NAME AND ADDRESS NAME AND ADDRESS OF OWNER
Poplar Bluff Municipal Wastewater Plant City of Poplar Bluff
Butler Co. Road 306 101 Qak St.
Poplar Bluff, MO 63901 Poplar Bluff, MO 63901
RECEIVING STREAM & LEGAL DESCRIPTION TYPE OF DISCHARGE
Pike Creek (Lower Black River Basin)} - Industrial, reissuance
Sec. 15, T24N, R6E, Butler County

POPLAR BLUFF MUNICIPAL UTILITIES
101 OAK ST
POPLAR BLUFF MO 63901

BOB SUTTON
301 HWY 67N
POPLAR BLUFF MG 63901

EUNICE HENDRIX

2720 FAIR 8T
POPLAR BLUFF MG 63901
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